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Genetic Analysis of Plant Height using Mixed Major Gene plus Polygenes
Inheritance Model in Culture Spawn of Nicotiana Tabacum L.
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Abstract: The mixed major-gene plus polygene inheritance model was used to analyze the inheritance of plant height in culture
spawn of Nicotiana tabacum L. cross between flue-cured tobacco and burley tobacco, oriental tobacco, sun-cured tobacco. The
results showed that the plant height was controlled by the same model (E1), and there were additive gene effect and dominant gene
effect in the three cross combinations; the heritability of major genes for G-28xQiancengta and G-28xBasma, were 71.60% and
88.55% respectively. The higher heritability will provide the theoretical basis for choosing the plant height at earlier generation.
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HARBA W71k, X 3 46 4 HARIRR mdt AT 43
Mo I AAUSRYEFRT IECM (iterated expectation
and conditional maximization) flivh&HA. & pisr
IATNIZE, AR AIC (Akaike's information
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Gpg = Of- O hpe =0 pe/0p
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Table 1 Frequency distribution of plant height in 4 generations derived from 3 groups

RIS P ifom n x sD
100 100~110 110~120 120~130 130~140 140~150 150~160 160~170 170~180 180~190
P, 12 8 20 121 2.15211
I P, 4 12 4 20 164 5.80381
F, 20 20 166 3.11195
F, 1 4 5 16 32 49 51 22 10 1 191 147.476 15.88704
P, 12 8 20 121 2.15211
1I P, 16 4 20 108.8 3.270281
F, 8 2 20 137.2 4.323741
F, 17 17 22 78 52 41 12 5 0 0 244 128.983 16.48265
P, 12 8 20 121 2.15211
111 P, 8 8 4 20 136.4 5.413434
F, 12 8 20 169.8 4.073018
F, 12 16 15 33 40 58 38 15 2 1 230 137.056 18.91017
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Table 2 Maxmium likelihood value (MLV) and AIC value of different genetic model

IR FASRAEL AIC
1 A1 =41l A4 1 a1 =41 G4
Al -1023.37 -1248.43 -1234.79 Al 2058.737 2508.85 2481.585
A2 -1036.9 -1280.71 -1270.87 A2 2083.8 2571.428 2551.744
A3 -1067.04 -1271.23 -1274.19 A3 2144.075 2552.456 2558.374
Ad -1028.33 -1287.56 -1254.68 A4 2066.664 2585.126 2519.355
DO -963.176 -1193.8 -1164.47 DO 1942.351 2403.608 2344.93
D1 -982.616 -1194.85 -1207.65 D1 1979.233 2403.71 2429.299
D2 -983.074 -1200.2 -1207.66 D2 1978.147 2412.405 2427315
D3 -982.616 -1194.85 -1207.15 D3 1977.232 2401.71 2426.297
D4 -983.074 -1200.2 -1207.65 D4 1978.147 2412.399 2427.308
Co -965.502 -1197.19 -1172.79 Co 1943.005 2406.387 2357.57
Cl1 -983.07 -1200.2 -1207.65 C1 1976.14 2410.395 2425.299
B1 -994.057 -1215.83 -1196.28 B1 2010.114 2453.66 2414.557
B2 -993.184 -1220.12 -1219.83 B2 2000.369 2454.236 2453.667
B3 -1030.33 -1277.9 -1270.72 B3 2070.66 2565.805 2551.437
B4 -1030.33 -1281.28 -1270.72 B4 2068.658 2570.567 2549.434
B5 -1064.18 -1247.32 -1272.81 B5 2138.366 2504.636 2555.614
B6 -1064.18 -1264.43 -1272.82 B6 2136.366 2536.869 2553.642
EO -959.063 -1181.22 -1162.58 EO 1942.126 2386.443 2349.167
El -961.741 -1181.25 -1162.41 El 1941.482 2380.497 2342.829
E2 -982.399 -1192.85 -1207.17 E2 1974.798 2395.702 242435
E3 -983.08 -1200.21 -1207.66 E3 1972.16 2406.415 2421.318
E4 -983.08 -1200.21 -1207.66 E4 1970.16 2404.415 2419.322
E5 -988.774 -1204.7 -1228.04 E5 1983.548 2415.393 2462.087
E6 -983.074 -1196.96 -1207.65 E6 1970.149 2397.922 2419.31

N A-3.46, VLI G-28xBasma 21 & T K FE RIAEAE L
SR PP T [ PR R, IR R DRI A A A7 1 1 e 2
N 454 G-28 Fil Basma MR = HARTERR, W UAE
H7E G-28xBasma 21 75 71 G-28 [1#k i PEIR [ 8% 1A
TR FZAER PR IR R 1 B A 1 52 30 A7 )
PE, 2R W RN R 18.81, M A N Ay
31,1215, Ui B 22 BE DR TR R B AR IS, . A
I ALY T4 T BOHRL, FoR &Rl
BN AL T, U] G-28x T 285 Mk m M st AL 2%
I 5 G-28xBurley21 #1LL.

WL SEAHN By [F) U A SR SR BT 1R 7 7 75 1
T Al v Bt s 5ok, Aa 1. AE 1.
A T ERER A% J7 22 539 98.52 263.848 Al
261.62, FHEPBAL A 358 39.03%. 88.55%F
71.60%; Z5EPRIBHE 7 72 03 00 138.68. 23.33 Fi
87.78, Z AL AL 43 A 54.95% . 7.83% Al
24.02%.

WL 3 A G ML R R AT SRR, A
[ R R AT A A5 R v R SRR B 2R, A
TR (G28xBasma)  JEMH S HUIEH (G28xT )=

B damTiBmsahi (G28xBy21) 414
5 A 2 POV S R 5 o P e R Bt A (e
AR
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FHEAR Ky — PR A e DR, R4S
e (GidR) R T P A
1 MR IACY, JH 24 S R R A e Ok
Ko TRIL, PP T AR O B A
R — TR OCHRR . D& TRk AR DGR gt AL A
5, LA (1980) BIop M TR MR s IR s
PR, £3 AR = EIR Fo (M) SLasAE T2 64.61%.
Fo~F; AR Ri84E )14 69.27; SCAHE (1984)
St AR A 1) BOA ST 88.43%1 . i 2%
PIE AR (1989) MHEIENT 3 MBI A4 & Ja AL
DI oy BT, 5 TR, ks PR IR s A 2 Ll ik
RN, R BARE BV R A N . iR
BT, RO B R v PR R A AT T — 8 43
BT, AR RHMY IR R A, R I 52
KO AL S 5 5 IR, 6 RIS A A
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Table 3 Test for goodness-of-fit of genetic model of plant height

iRy B HEAL U U Us’ N D,

P, 0.025 0.746 8.086 0.4841 0.3040

(0.8747) (0.3878) (0.0045)* (<0.05) * (>0.05)

P, 0.003 0.008 0.338 0.1548 0.2012

(0.9554) (0.9273) (0.5608) (>0.05) (>0.05)

EO F, 2.203 1.175 1.995 0.6465 0.4012
(0.1378) (0.2784) (0.1578) (<0.05)* (>0.05)

F, 0.000 0.000 0.001 0.0292 0.0459
(0.9956) (0.9887) (0.9716) (>0.05) (<0.05)*

I P, 0.023 0.738 8.094 0.484 0.3043
(0.8787) (0.3903) (0.0044)* (<0.05) * (>0.05)

P, 0.004 0.007 0.337 0.155 0.2019

(0.9485) (0.9342) (0.5616) (>0.05) (>0.05)

El F, 2.192 1.170 1.978 0.6449 0.4009
(0.1387) (0.2793) (0.1596) (<0.05)* (>0.05)

F, 0.000 0.001 0.001 0.0373 0.0548

(0.9861) (0.9813) (0.9789) (>0.05) (>0.05)

P, 0.061 0.629 4912 0.4275 0.3000

(0.8049) (0.4276) (0.0267)* (>0.05) (>0.05)

P, 0.820 0.340 1.381 0.3767 0.3243

(0.3653) (0.5601) (0.2399) (<0.05) * (>0.05)

EO F, 0.523 0.680 0.247 0.5126 0.3963
(0.4694) (0.4096) (0.6193) (<0.05)* (>0.05)

F, 0.003 0.014 0.071 0.076 0.0588

(0.9567) (0.9052) (0.7901) (>0.05) (>0.05)

I P, 0.042 0.573 4993 0.425 0.2968
(0.8377) (0.4491) (0.0255)* (>0.05) (>0.05)

P, 0.710 0.289 1.239 0.3602 0.3178

(0.3994) (0.5908) (0.2657) (<0.05) * (>0.05)

El F, 0.472 0.638 0.287 0.5047 0.3931
(0.4923) (0.4245) (0.5924) (<0.05)* (>0.05)

F, 0.006 0.020 0.063 0.0771 0.0576

(0.9363) (0.8885) (0.8017) (>0.05) (>0.05)

P, 0.024 0.777 8.562 0.4946 0.3081

0.8771) (0.3782) (0.0034)* (>0.05) (>0.05)

P, 0.039 0.025 1.934 0.2964 0.2746

(0.8435) (0.8756) (0.1643) (>0.05) (>0.05)

DO F, 0.244 2.380 8.125 0.7689 0.4156
0.6212) (0.1229) (0.0000)* (<0.05)* (>0.05)

F, 0.000 0.000 0.000 0.0416 0.0443
(0.9828) (0.9871) (0.9851) (>0.05) (<0.05)*

I P, 0.022 0.765 8.574 0.4944 0.3085
(0.8829) (0.3818) (0.0034)* (>0.05) (>0.05)

P, 0.035 0.027 1.922 0.2955 0.2736

(0.8519) (0.8684) (0.1657) (>0.05) (>0.05)

El F, 0.248 2.395 8.162 0.7699 0.4159
(0.6185) (0.1217) (0.0000)* (<0.05)* (>0.05)

F, 0.003 0.004 0.221 0.0529 0.0423
0.9561) (0.9489) (0.6386) (>0.05) (<0.05)*

e UAS Ul USRS IS S Sl P (Ho): VA (P<0.05)EIIEG A 0461,
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Table 4 Estimates of genetic parameters of plant height

in E1 model
Bk S5 I 11 il

139.91655 120.524162 121.982491

d, -1.098907 22.742296 -10.756035
dp -0.913208 14.480749 -0.449959
h, -4.736241 2.710323 -13.667233
hy, -16.784145 -3.455481 -19.574121
i 4.579794 -5.650718 6.722903
Jab -12.331768 -5.372026 -12.492615
Jba 0.884285 -9.160273 -2.900543
! 22.416277 -1.43759 36.327415
[d] -21.487885 -31.123035 3.505989
[h] 25.180285 18.805534 44.742313
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